Mammalian oocyte maturation: model systems and their physiological relevance.
Maturation of mammalian oocytes is studied mainly in two dissimilar in vitro models: isolated oocytes maturing spontaneously in culture, and hormone-induced maturation of follicle-enclosed oocytes. In this discussion the following aspects of maturation in vitro in the two aforementioned models were compared: timing of germinal vesicle breakdown (GVB), involvement of cyclic nucleotides, protein synthesis and divalent cations. A third approach to the study of oocyte maturation in vitro, namely oocyte co-culture with follicular constituents was adopted in order to test the role of follicular components in the control of the resumption of meiosis. Such studies demonstrated an inhibitory action of granulosa cells, granulosa cell-conditioned medium and of follicular fluid upon the spontaneous maturation of the co-cultured oocytes. Furthermore, addition of LH to co-cultures of oocytes and granulosa cells induced resumption of meiosis. Although oocytes obtained by spontaneous or by hormone-induced maturation cannot be distinguished morphologically, the developmental potential of oocytes matured spontaneously has been questioned, at least in some species. Furthermore, analysis of the kinetics of spontaneous maturation suggests that oocytes dislodged from their follicles escape physiologic mechanisms ensuring meiotic arrest and skip some of the regulatory steps involved in the normal hormonal triggering of maturation. Oocyte co-culture with granulosa cells offers a close approximation to physiological conditions in that meiotic maturation depends on hormonal stimulation, while the system permits the application of separate treatments to the oocyte-cumulus complex and granulosa cells. As in any in vitro system, critical evaluation is required to discriminate between artifacts inherent in the model and physiological processes.